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" This invention relates to processes of 'preparing

‘mono and diglycerides and it comprises processes

~ wherein metal glycerates are reacted with higher
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fatty acids; it further comprises processes of
incorporating mono and diglycerides in various

fatty or oily materials such as vegetable oils,
edible shortening materials, mineral oils and the

like wherein a metal glyerate is reacted with a
higher fatty acid in the presence of the fatty

or oily material so that the resulting glyeride is
~ formed in situ in the fatty or oily material. |

‘Mono and diglycerides of higher fatty acids
are becoming of increasing technical and prac-
tical interest because of their pronounced emul-
sifying power. These materials all possess the
following type formule: |

OH;—COOR CH;~COOR
H—OH and bp—om

JJH:OH ('JHa(J OOR

monoglyceride diglyceride

wherein R is a relatively long hydrocarbon and

COOR is a higher fatty acid radical. Whereas

an ordinary vegetable or animal fat is & tri-
glyceride, that is, there are no free hydroxyl
groups in the glycerine molecule, the mono and
diglycerides always contain at least one such
free hydroxyl group and it is likely that their
marked emulsifying power is due, at least in
part, to this molecular structure.

Within recent years it has been suggested to
add small amounts of the mono and diglycerides
to many different materials. For instance, the
use of these glycerides in mineral oils has been
patented. In this relation they confer beneficial
properties on the resulting oil compound. For
some time it has been known that edible olls

-~ such as shortening oils and fats can be improved
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by incorporating small amounts of these glycer-
ides therein. Thus the melting point of the
edible fat can be raised, and it can be made to
emulsify more readily with water as in the man-
ufacture of margarine. In still other instances,

use of these particular glycerides in cosmetics,
polishes, oily emulsions, etc., has been suggested.

Curiously enough, while the triglycerides are
the common major constituents in most all ani-
mal and vegetable fats, the mono and diglycer-

ides do not exist in nature. Because of the fact

that until quite recently they were largely labo-
ratory curiosities, relatively few methods for

preparing them have been described. The class-

ical method is that of reacting a glyceryl chlor-
hydrin with a fatty acid; another is that of re-

acting glycerine with definite predetermined
quantities of free fatty acid, there being just.
enough present to react with one or two of the

hydroxyls of the glycerine. Neither of these
methods have been satisfactory. They are diffi-
cult to control, relatively high temperatures are
required, and yleld has left much to be desired.
Of late it has been discovered that glycerine can

be made to react with a triglyceride whereby

mono and diglycerides can be formed. This re-
action, when catalyzed by certain catalysts, is
of practical, commercial importance.

I have now discovered a method of preparing
the mono and diglycerides of the higher fatity
acids which I regard as superior to that last de-
scribed above. I have found that glycerine and

higher fatty acids can be made to react with.

each other at relatively low operating tempera-
tures, that a catalyst is unnecessary, that the
reaction can be nicely controlled to give re-
action products consisting almost entirely of
mono or diglycerides or mixtures thereof in any
definite desired ratio, and that the yield is sub-
stantially theoretical. While, in the process of
the present invention I am in effect reacting
glycerine with a higher fatty acid. I do not actu-
ally start with glycerine. My invention is based
upon the discovery that a metal glycerate (some-

times called a glyceroxide) will react with a

higher fatty acid. Thus, for instance, I react

‘mono sodium glycerate with stearic acid and

obtain monostearin. From di sodium glycerate
and stearic acid I can obtain distearin. From
di sodium glycerate and mixtures of fatty acids

I can, for instance obtain a mixed stearin and

palmitin diglyceride.
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In its broadest aspects then, my iﬁvention re- o

lates to reactions of the following type:
CH:;OMe .' ~ CH3;COOR
bHOH + 2RCOOH —> CHOR 4 RCOOMe
OH:0R | . CH0H

1leading to the formation of monoglycerides. An

CH;OMe ~ CHiCOOR
CHOH + {RCOOR —> (!JHOH-_ + 2RCOOMo
' bm0Me ' (I;H:coon

glving diglycerides. In each of the above reac-

tions Me is to be considered an alkali metal and
RCOOH is to be considered a higher fatty acid.

Of the alkali metal glycerates, I find it best to
use sodium glycerate. It can be made in various
ways. Metallic sodium can be dissolved in glyc-
erine to give either the mono or di sodium deriva-
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tive. Gilycerine will a]so react with caustic soda
(NaOH) to yield both the mono, and di deriva-

‘tives. The tri compound is unknown so far as I

am aware and I would not of course use it in

.my process since I obviously do not want to react
~all three hydroxyls of the glycerine with fatty

acid. Potassium glycerates can be prepared in
similar ways but the sodium compounds are con-
siderably less expensive and hence better. How-
ever, this invention is not concerned with the
making of the glycerates since the customary
methods are entirely satisfactory. -

Any of the higher fatty acids can be used in
my process. By higher fatty acid I means those
fatty acids having six or more carbon atoms be-
ginning with caproic. Thus, in the saturated
series of fatty acids I can use caproic, caprylic,
capric, lauric, myristic, palmitic, stearic, ara-
chidic, behenic, carnaubic, cerotic, and melissic.
These fatly acids are generally obtained from
animal and vegetable sources in the well known
ways. Caproic for instance is obtained from
butter fat, others from cocoanut oil, stearic from
tallow, and melissic from beeswax. I can use
fatty acids of the oleic series of which oleic acid
is the most important member, others being tiglic,
physetoleic, rapic and erucic. The fatty acids
of-the linolic series are also Suitable, the major
one being linoleic and others
elaeomargaric. ~ |

In the reactions written above it is to be noted
that the metal salts of the fatty acid (soaps)
are by products of the reaction. In the ordinatry
use of my process I find it unnecessary to purify
the glycerides by freeing them from the s0aps
formed. This is because my reaction products
are generally used in very small amounts in
edible oils ete. and the amount of soap present
1S s0 small as to be quite harmless. In fact, I
find that it is actually beneficial, However, the
reaction mass can be freed of soap in any con-
venient manner. The glyceride can be fraction-
ally distilled from the Soap under reduced pres-
Sure, or 1t can be selectively dissolved from the
Soap. Ether, for example, will dissolve the glyc-
eride but not the sSoaps.

I shall now describe
ticular reference to the preparation of mono and
distearin, it being understood, however, that I
am- not restricting myself thereto and that in-
stead of starting with stearic
with any of the higher fatty acids noted above,
or with mixtures thereof.

For the preparation of monostearin I make up
a mixture containing about 114 parts by weight
of mono sodium glycerate and about 525 parts
by weight of stearic acid. This is a molecular
ratic of one mol of glycerate to slightly less than
two of acid. I then subject this mixture to
moderate heating at a temperature of about
150° C. The temperature can range from 100° C.
to about 200° C. or higher and is not critical,
although I find it best to operate at low heating
ter_nperatures generally 100° to 150° C., since T
can then definitely avoid any tendency toward

the formation of undesirable decomposition prod-

cate that all free fatty acid has been consumed.
The resulting reaction will contain about 385
parts by weight of monostearin, about 215 parts
by weight of sodium stearate, and the rest being
unreacted sodiim glycerate. As noted above,
there is a slight excess of glycerate at the start.

being tariric and

my invention with par--

acid I can start
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The proportions stated above can he varied
OvVer a moderately wide latitude. T can, for in-
stance, use a slight excess of stearic acid at the
start. Although the final reaction mixture will
then contain a small amount of free acid this is g -
not ordinarily objectionahle. As previously de-
scribed, relatively small amounts, of the order of
0.1 to 5 percent, of emulsifier (monoglyceride)
are added to oils, margarine, ete., and the small
amount of free acid, or soap, in such a small 10
added quantity is not at all disadvantageous.

When making distearin it will be obvious that
1 simply regulate the amount of disodium glyc-
erate and stearic acid so that it is approximately
In accordance with the stoichiometrical propor- 13
tions required. Thus I react about 136 parts by
weight of disodium glycerate with about 1068
parts by weight of stearic acid. This is a molecu-
lar ratio of about 1 to 4 as required by the reac-
tion written above. The conditions of heating 20
are the same as for the preparation of “mono-
stearin.

It will of course be obvious that my process is
susceptible of many modifications. - Thus for in-
stance, instead of using pure stearic acid, I can 25
use lard fatty acids, and I can use mixtures of
stearic and palmitic, stearic and lauric, and
others. When I start with monosodium glycerate
and a mixture of lard fatty acids I obtain a mix-
ture of monoglycerides. When I start with diso- 30
dium glycerate and a mixture of lard fatty acids
I obtain mixed diglycerides. Hence, it will be
obvious that my process can be made to yield
mono and diglycerides of any desired higher
fatty acid or any desired mixture thereof by sim-
ply proportioning the quantity and kind of fatty
acid in a predetermined way.

S0 far I have described my invention with par-
ticular reference to the preparation of mono and
diglycerides for addition to oils, fats, cosmetics 40
and the like. I shall now describe a further
modification wherein I form the glycerides in situ
in the materials in which it is desired to incorpo-
rate small quantities of glycerides. This modi-

35

flcation is especially advantageous in margarine 45

manufacture but it is applicable to other prod-
ucts. |

As an example, to an edible oil such as cocog-
nut, cottonseed or a hydrogenated oil of the type
used in margarine manufacture I add a small 50
amount of monosodium glycerate and higher
Iatty acid and heat the whole mas3 to about
150° C.-200° C. If it is desired that the final
product shall contain say 1 percent of mono-
glyceride I regulate the proportions of glycerate 85
and fatty acid (as described above) so that the
final product will contain the desired amount.
In an exactly similar manner I can form diglyc-
erides, mixed diglycerides, and mixtures of mono
and diglycerides in situ. In this case T am using 60
a large volume of cottonseed oil for instance, as g
diluent during the reaction. This method is es- .
pecially advantageous when dealing with hydro-
genated olls because the hydrogenated oil can be
sent while still hot from the hydrogenator to an- 68
cther vessel wherein the fatty acid and glycerate
can be incorporated. In this way the heat in the
hot oil can be put to a useful purpose.
- In another modification of forming the glyc-
erldes in situ I start with an edible oil containing 70
free fatty acid. Ordinarily, it is necessary to
purify edible oils such as cottonseed, soya bean
and the like to remove any free fatty acid. In
my invention I can avoid much of this purificg-
tion and, at the same time, put the free fatty acig 18
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in the oil to use. Thus, as an example, I start
with an edible oil containing about 2 percent of
free higher fatty acid. To this o0il I add enough

‘mono or disodium glycerate to react with all of

the free fatty acid in the oil. It will be under-
stood, of course, that the oil containing the added
elycerate is heated to reaction temperature as
described above. |

In a similar manner, I can start with an ani-
mal or vegetable oil or fat having a rather high
content of free fatty acid, of the order of 10 per-
cent. 'To this I add enough mono or disodium
elycerate to give me a final product containing
either mono or diglycerides or mixtures thereof
by reaction of the glycerate with all of the Iree
fatty acid. After heating the mixture to cause
reaction, I then obtain a final product consisting
of the oil or fat and a relatively high proportion
of mono or diglyceride. This product can be con-
sidered as a kind of “master” batch and small
portions of it can be added to other oils or fats

. when it is desired to incorporate glycerides there-
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~ alkaline earth groups.

in. In this modification, I am of course avoiding
the necessity for freeing an animal or vegetable
oil or fat of free fatty acid. In effect, I am. put-
ting its fatty acid content to good use.

I wish to point out, however, that I am aware
that others have “neutralized” free fatty acid in
oils by reacting the acid therein with added glye-
erine and I make no claim to this

Generally it is best that all substarces used in
the process of this invention be anhydrous or
substantially so. The alkali metal glycerates are
hygroscopic materials and it is desirable that they
be dried before use. However, traces of water
are not objectionable and in fact may possibly be
helpful. Large quantities of water should be
avoided. Commercial fatty acids are sufficiently
“dry” and they need no further treatment to free

" them of water prior to use,

Although I have referred specifically through-

out this specification to the use of alkali metal

glycerates, it is to be understood that the alkaline

earth metal glycerates are also operative. In

edible products I do not ordinarily use the alka-
line earth glycerates because of the cojoint for-
mation of alkaline earth soaps as & by-product.
However, these soaps, such as calcium and bari-
um, can be removed from their admixture with
the mono and diglycerides by distillation or the
action of selective solvents. In some instances
this is not even necessary, especially when very
small amounts of glyceride are used as emulsi-
flers and the correspondingly small amount of
calcium soap for example, would not be objec-
tionable. Accordingly in the appended claims I
mean the term “glycerate of an alkali-forming
metal’”’ to generically designate both the alkali and

Likewise, “higher fatty

3

acid” denotes those acids of the saturated and
unsaturated series having six or more carbon

atoms.
Having thus described my invention, what I

‘claim is: b

1. In the process of preparing fatly esters of
the class of mono and diglycerides the step which
comprises heating, at a temperature of about 100°
C. to 200° C., a mixture of a higher fatty acid and
a glycerate of an alkali-forming metal, the glyc- 10

erate having at least one free hydroxyl hydrogen.

2. In the process of preparing fatty esters of
the class of mono and diglycerides the step
which comprises heating, at a temperature of
about 100° C. to 200° C., a mixture of higher 15
fatty acid and an alkali metal glycerate having
at least one free hydroxyl hydrogen. -

3. The process of preparing a monoglyceride
which comprises heating, at a temperature of -
about 100° C. to 200° C., a mixture of a higher 20
fatty acid and mono sodlum glycerate ~

4. The process of preparing a diglyceride
which comprises heating, at a temperature of

~about 100° C. to 200° C., & mixture of a higher

fatty acid and a disodium glycerate. 25
~ B. The process as 1n clalm 3 wherein the fatty
acld is stearic.

6. The process as in claim 4 wherein the fatty
acid is steariec.

7. The process as in claim 3 wherein the higher 30
fatty acid is lard fatty acids.

8. The process as in claim 4 wherein the fatty
acid is Jard fatty acids.

9. In the process of prepa.ring fatty esters of
the class of mono and diglycerides the step 36
which comprises reacting, at a temperature of
about 100° C. to 200° C., a higher fatty acid and
an alkali metal glycerate having at least one free
hydroxyl hydrogen while in admixture with an
edible fat or oil.

10. In the process of preparing fatty esters of
the class of mono and diglycerides the step which
comprises heating, at a temperature of about
100° C. to 200° C., a fat or oil containing added
higher fatty acid and an alkali metal glycerate 45
having at least one free hydroxyl hydrogen
whereby said glycerides are formed in situ in
said fats and oils.

11. In the process of preparing fatty esters of
the class of mono and diglycerides the step which 50
comprises providing a fat or oil containing free
higher fatty acid, adding an alkali metal glycerate
thereto, said glycerate having at least one free
hydroxyl hydrogen, and heating the mixture at
a temperature of about 100° C. to 200° C. whereby 558
the glycerate reacts with the fatty acid and the
glyceride is formed in situ.
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